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The electric demand of the countries is increasing day by day and the 
available resources are quite insufficient to fulfill this demand. The 
reasons are that the conventional energy resources are diminishing and 
available with finite sources. Due to these reasons, the solar power is 
one of the promising alternatives that is easily available, pollution free 
and having higher operating life. The solar system also provides higher 
operating efficiency for the load, and the cost of the solar panel is 
minimum. To improve the switching technology used for the power 
conversion, we presented a smart flower system powered by 
photovoltaic panels that could supply standalone AC/DC load. In this 
system, solar panels produce a direct current, which can be converted 
into AC by the converter and used in home, industrial and agriculture 
applications. The output of the panels depends on the direction of sun's 
rays (solar energy), and the solar photovoltaic cell converts the solar 
energy into useful electrical energy. The aim of this paper is to develop 
the solar photovoltaic generation system based on a standard power 
electronics cell for micro industrial, commercial, home as well as 
agriculture applications. The proposed system is capable to provide 
protection from wind and rain, thereby the efficiency of the solar panels 
will increase. The generation of the electricity is more with trackers than 
stationary counterparts due to direct exposure to sun's rays. This 
increase can be as much as 25% depending upon the geographic 
location of the tracking system. The generated output voltage can be 
used for various purposes, and we used the store energy to run an 
agriculture water pump by using the internet of things (IoT).   
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1. Introduction  
  
The smart flower was named after its design, in which the solar cells are arranged 
on individual “petals” that open at the beginning of each day and look like a flower 
(https://news.energysage.com/smartflower-solar-complete-review/). After the sun sets, 
the petals of the smart flower fold up and the self-cleaning process begins. The smart 
flower system includes a dual-axis tracker that allows the petals to follow the sun through 
the sky throughout the day. According to smart flower’s survey, with this tracking 
feature, the smart flower system can generate 40% more electricity than a rooftop solar 
panel system of the same size. The smart flower system has the same solar power benefits 
as a regular solar system, as well as an integrated battery that provides more energy 
storage. 
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It has been more than fifteen years since the term of Internet of Things (IoT) was 
introduced to the public. It is basically used to connect living and non living things with 
each other through the internet. IoT allows people and things to be connected anytime, 
anyplace, with anything and anyone, by using ideally in any path/network and any 
service. 
As the non-renewable energy resources are decreasing, the use of renewable 
resources for producing electricity is increasing. Solar panel absorbs the energy from the 
Sun, converts it into electrical energy and stores the energy in a battery. This energy can 
be utilized when required or can be used as a direct alternative to the grid supply. The 
energy stored in batteries can be utilized for the agriculture pump. The coming sun’s rays 
is varying in different directions due to the rotation of the Earth. For an efficient usage of 
the solar energy, the solar panels should absorb energy to a maximum extent. This can be 
done only if the panels are continuously placed towards the direction of the Sun. So, solar 
panels should continuously rotate in the direction of sun as we are introducing the smart 
flower with it.   
 
 
2. Literature Review 
 
In recent year, the solar energy system is one of the most popular things for the 
homes and also for the business in India. Believe it or not, this desire to use the Sun to 
power people’s electricity needs is anything but new. Ever since scientists discovered 
materials that can produce the electrical current by simply being exposed to the light, 
people have been excited about this energy source. This article outlines the details of 
solar power generation and the expanding world. 
 The operating principles for modern photovoltaic (PV) cells were first discovered 
in 1839 by a French physicist named A.E. Becquerel. After that, a number of scientists 
played with and improved on Becquerel’s original discovery. This technology soon found 
its way back down to earth for use in telecommunications applications in remote areas. 
People began using PV modules to charge batteries from the year 1970s and 1980s and 
then used these batteries to run various appliances in their remote homes. These 
discoveries help the people in today’s environment [1, 2]. 
The first PV module isn’t sufficient for various applications. They were also quite 
costly. Yet over the years, researchers and manufacturing companies increased 
efficiencies and reliability and managed to drive down costs drastically. All of these 
contributions have led to the widespread use of solar modules and their availability to you 
and me. In the following sections, we describe some common PV applications, a few 
brief pros and cons of PV systems, and the future of the PV industry. 
The improvement in the PV systems can be found in a wide variety of 
applications, such as the power calculators, pump water, help offset the energy used by 
floodlights along highways, and, of course, power homes and businesses [3, 4]. 
The smart flower at the University of Applied Sciences Kufstein (FH Kufstein, 
Austria), also known as the ‘FH smart flower’, fulfills multiple purposes. The power 
generated from the FH smart flower is fed into the school’s electrical grid and is also 
used as a tool for teaching in the discipline of applied energy data management. Its 
location in the city park makes it not only an eye catcher for employees and tourists, but 
also a catalyst for conversation about photo voltaic between students of all disciplines 
and their peers in the energy management program (https://www.pfisterenergy.com/ 
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smartflower/). The smart flower has several photovoltaic panels that fan out like the 
petals of a flower during the day to capture energy from the Sun. Since solar panels are 
more efficient when they are pointed directly at the Sun, the smart flower tracks the sun 
east to west and up and down all day to provide the maximum possible energy from the 
available sunlight [5-7]. 
The cost of the solar system is always a concern to the public. The best way to 
compare solar panel system prices is to determine the cost per watt of electricity 
generation. The installed cost depends on distance of the installed smart flower from the 
home, whether a concrete slab foundation needs to be poured, and whether the 
installation requires additional electrical work. By comparison, the median price for a 
standard ground-mounted solar energy system without tracking capabilities on the Energy 
Sage Solar Marketplace was just $3.43/Watt, or $13,720 for a 4 kW system [8, 9]. 
In the literature of [10-12], the review report provided in this paper provides the 
best choice for a variety of technologies and agricultural pumps that can be used in pump 
systems. In other papers, it explains the applicability of motors to pump systems. 
 
 
3. Proposed System 
 
The design of the solar tracker system can be classified into three sections (Figure 
1). There is the input stage that is composed of sensors and potentiometers, a program in 
embedded software in the microcontroller and lastly the driving circuit that has the servo 
motor. The input stage considers with two light dependent resistors (LDR) and that are 
assembled to form a voltage divider circuit. A ‘C’ program loaded into the Atmega328P 
microcontroller forms the embedded software. The all components are mounted in the 
metallic frame. The three stages are designed independently before being joined into one 
system. This approach similar to stepwise refinement in modular programming has been 
employed as it ensures an accurate and logical approach which is straight forward and 
easy to understand. This also ensures that if there are any errors, they are independently 
considered and corrected. 
The main purpose to write the paper is to satisfy two main objectives:  
• Design a solar system which can track the solar UV light for solar panels 
through the day. 
• Design a tracking system for the solar panel to increase the efficiency of the 
system than the ordinary solar system. 
The system is designed so that the sun's rays fall vertically on the solar panels to 
get the most solar energy. This is harnessed into the electrical power. Maximum energy is 
obtained between 1200 h and 1400 h, with the peak being around midday. At this time, 
the sun is directly overhead. At the same time, the least energy will be required to move 
the panel, which will further increase the system efficiency. The system is designed to 
address the challenge of low power, accurate and economical microcontroller-based 
tracking system which is implemented within the allocated time and with the available 
resources. It is supposed to track the sun’s movement in the sky. In order to save power, 
it is supposed to sleep during the night by getting back into a horizontal position. There is 
implementation of an algorithm that solves the motor control that is then written into C- 
program. 
The main supply is fed to the load under normal conditions. When the main 
supply gets shut down, the supply from the battery connected to the system will be fed to 
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the load to fulfill the desired output. The battery is switched to the circuit by switching 
the relay. The main part of the system is that we are using two sources for charging the 
battery. 
 
 
Figure 1. Designed circuit 
 
The main supply is coming from the distribution board and the other is a power 
generated from the solar panel of the smart solar flower. Priority of a charging is given to 
the solar panel, i.e., when the solar power generated exceeds the desired limit, it comes 
into the supply to get battery charged. The output voltage of the solar panel is kept at 12 
V and is compared with the main voltage supply. When the solar panel voltage goes 
beyond 12 V, the battery starts charging on a solar energy. Transformer is used to step 
down the AC voltage 230V/12-0-12V. It is fed to the rectifier circuit which converts AC 
to pulsating DC. Further pulsating DC is made pure by connecting the filter in the circuit. 
Five V DC is fed to the Node MCU 32S and relay driving circuit. Relay switches the 
operations as per the instructions are given in the microcontroller ATmega328p 
programming. According to the relay, the motor will operate (Figure 2). 
Here, we used a rain water sensor, which is connected in the circuit via two wires. 
One is from ground and the other is from the microcontroller’s logic pin. Initially, logic is 
1. But when water falls on chip, the logic will be zero and hence the flower will close. 
We also used a soil moisture sensor, in which initially there is logic 1 and when the logic 
became 0, the pump will operate. The relay used for switching purpose is electromagnetic 
in nature and the switching operation of the relay is performed by the controller. 
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Figure 2. Block diagram of actual work 
 
 
 
Figure 3. Working flowchart 
 
The solar panel voltage is monitored by the microcontroller through an analog-to-
digital (A/D) converter. The microcontroller is the main control core and adjusts the 
stepper motor so that the platform is optimally located for efficient electricity generation. 
The system receives the sunlight onto the Light Dependent Resistor (LDR), where 
the LDR acts as the solar direction tracking sensor. The position of the LDR is obtained 
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when the two LDRs having the same light intensity. In the morning time, the right side 
LDR is turned on (as the small resistance is nearly shorted), which causes a signal to turn 
the motor to continuously move in clockwise until the two LDRs getting the same light 
intensity again. As the day slowly progresses, the left LDR is turned on and the motor 
turns counter clockwise. The cycle continues until the end of the day, or until the 
minimum detectable light level is reached. Figure 3 shows that when the sun is at the 
right to the solar panel, the right LDR has small value resistance, the left LDR has no 
light (large resistance), and the software in the micro-controller translates this to signals 
to control the stepper motor to rotate the panel to the right. There is a reset button for 
positioning the panel to an initial position which is at an inclination of 40 degrees. This is 
done preferably in the evening after the sun has set. It makes the LDR go back to an 
initial position, ready for tracking the sunlight on the next day. There is also a push 
button for initializing the servo motor. It switches it on, leaving it on standby mode. Pins 
number 7, 20 and 21 are used for powering the microcontroller. It requires 5 V. The 
inputs to the LDR are simulated.  
The proposed model of the solar flower system is shown in Figure 4. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
Figure 4. Proposed model 
 
 
4. Results 
 
We have gained the result that the system is more efficient as it includes the dual-
axis solar tracking principle in it. Also, the system is smarter and safer as it contains the     
sensors such as wind sensor, soil moisture sensor, rainwater sensor and LDRs. Therefore, 
whenever there is a high wind or high raining, the solar flower unfolds its petals and 
hence protects the system from sudden damage. Since the IoT is used in this project, the 
project is usable in the remote areas. Due to the use of the soil moisture sensor, we could 
turn on or off the water pump. Here, it is a smarter energy management system with 
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strategy and planning based on real-time data collection and processing. This technology 
gave a high-tech makeover to the agriculture industry. 
Advantages and disadvantages of this system include:  
Advantages: 
• Size of the system is small. 
• System has a dual-axis tracking technology which helps in maximizing the solar 
energy absorption by continuously tracking the sun. 
• No fuel burning in this system and therefore any pollution. 
• The maintenance cost is very low. 
• Because the use of solar energy is not limited, it can be used for longer period of 
time. 
Disadvantage 
• Cost of system is very high. 
• The system is complex due to the batteries and motors. They are heavy and 
occupy more space and require time to time maintenance. 
 
 
5. CONCLUSIONS 
  
 The system was designed for the benefits of various users and farmers. By using 
the IoT based irrigation system, it optimizes the usage of water by reducing wastage and 
human efforts. Proposed system is easy to implement and environment friendly solution 
for irrigating fields. The system was found to be successful when implemented for bore 
holes as they pump over the whole day. Solar pumps offer clean solutions with no danger 
of borehole contamination. The system has no maintenance and it also self-starting. The 
system can be used with application to provide energy for the pumping requirements for 
sprinkler irrigation. Even though there is a high capital investment required for this 
system to be implemented, the overall benefits are high and in long run this system is 
economical.   
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